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® Improved surface blackening treatment for zinciferous surfaces. 

® Zinciferous surfaces, particularly those of galvanized steel, may be effectively coated with an adherent 
corrosion resistant black layer of fine metaJ particles by contacting the surfaces with an aqueous solution 
containing (A) at least 0.5 g/L of the treatment solution of Ni 2 * and/or Co 2 * ions; and (B) an amount, sufficient to 
complex ail the ions of component (A), of a weak complexing component selected from the group consisting of 
ammonia, saturated aliphatic compounds having at toast two amino groups of which at least one is a primary 
amino group, and/or amino adds; and. optionally but preferably, (C) at least 50 parts per million ("ppm*) by 
weight of a component selected from the group consisting of nitrite ions, nitrate ions, carbonate ions, thlocyanate 
tons, thfosutfate ions, thiourea, hypophosphfte ions, phosphite ions, and/or perchlorate ions. 
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IMPROVED SURFACE BLACKENING TREATMENT FOR ZINCIFEROUS SURFACES 

Reld of the Invention 

i i ™ S „ inV f nBOn ^if* t0 8 treatmerrt method for blackening surfaces consisting predominantly of zinc 

SfS? 9 * 'T** L 8a,van,zln 9' "* 9,8 ,ike - ^ m ^ finds use in optical instruments, sotar-energy 
? ( h ? ,n9 ^f ' "!? any .° thBr app " cations ^ rei » ulre a "'**. corrosiorHesisrant coating on a object 
ITtT"? ' urf fV*- «"*»"9 predominantly of zinc. Unless the context requires otherwfee. 
1, ? ^ n hereinafter shall be understood to include both pure zinc and zinc alloys that are 
predominantly zinc and to include surface coatings as well as solid objects with a surface the same as the 
ro interior. 

Statement of Related Art 
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Various methods are known for blackening zinc and galvanized material by chemical treatment An 
£3* « * 9 b,ackenin 9 **atment method disclosed in Japanese Patent Application Laid Open 
ESS? Z uL [253.381/86]. This blackening treatment method employs an acidic aqueSs 
satatan. with a P H of 13 to 4. which contains an oxidizer, at least 1 gram per Dter ("g/L") of Cu™ ion^lnd 

The black film obtained by this treatment contains Cu and Nl In order to increase the wettability The 
cu. because it accelerates zinc corrosion by forming local galvanic cells with the underlying zinc, degrades 
the corrosion resstance and also reduces the adherence of the black surface film to the substrate 

^rJLZfl^ ° f ^ P T ent mv8nfi0n to prM a surfaco blackening treatment for zinc with improved 
corres.on resistance and adherence to zinc It is another object of this Invention to provide such a treSme* 
from a less corrosive solution than that described Immediately above for the same purpose. 

30 Description of the invention 

to this description, except In the working examples and the claims, or where expressly indicated to the 
contrary, an numbers specifying amounts of materials or conditions of reaction or use are to be understood 

« ILTff!!" 1 by Babout " Mso ' tt te to ■* ""Ctefstood that the presence of necessary counterfoils is 

as implied for any constituent stated herein in ionic terms. 

hv ^J^T^ * ^ Pr3 T t ,nVenti0n fs 3 procoss a blackened layer on a zinc surface 

nrn^l^ 9 * .T* J"* 8 1reatment ^* * PH of at least 5 and which comprises, 

or preferably consists essentially of, water and: 

(AJat least 05 g/L of the treatment solution of ions selected from the group consisting of Ni 2 *, Co 2 *, and 
40 mixtures thereof; and 

(B) art arnount sufficient to complex ail the tons of component (A), of a weak complextog component 
selected from the group consisting of ammonia, saturated aliphatic compounds having at least two amino 
groups of which at least one is a primary amino group, amino acids, and mixtures of any two or more of 
these; and, optionally but preferably, 
"* (C) at least 50 parts per million ("ppm") by weight of a component selected from the group consisting of 
nftnte Ions, nitrate Ions, carbonate ions, thiocyanate ions, thtasutfate tons, thiourea, hypophosphite Ions, 
phosphite ions, .perehlorate Ions, and mixtures of any two or more of these. 

NP and/or Co 2 Is preferably added to the treatment solution in the form of the sulfate or chloride A Nl 
and Co precipitation sufficient to blacken the surface of zinc or galvanized material can be obtained at 
bo , conce^onsof at least 0.5 g/L for the total quantity of MP 4 and/or Co*\ Furthermore, roughly the same 
effects are obtained even when the If and Co* concentration is higher than this value. 

In addfflon to MP and/or Co* , another essentia! component of a treatment solution to be used 
T^Ir" 9 invention is made up of one or more compounds selected from amm nia. saturated 

aliphatic compounds having at least two hydrogen-containing amino groups, and amino acids. Specific 
examples of the compounds having two amino groups of which at least one is a primary amino group are 
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ethylenediamine. trimethylenediamine, N-methylethvlBnediamlne, N-ethylethytenecfiamlne N-n-nm. 

tane drethylenetoamme. and triethylenetetramine. Specific examples of suitable amino acids Include 
for the nickel and/or cobalt presort, and thus must be 'added in a quantity at least stoicWomeuteX 

SESZSZZV niCke, . and "** "* — *» »• arSS,nSa.n a^SS 

solution, thrs means that the ammonia must be added at i 6-fold molar ratio relative to the N?* shoe the 
^ammonia complex has the formula of [NI(NfW» Furthermore, roughly the same effect is oSnS 

The treatment solution of the invention also preferably contains, as an additional component at least 50 

£LT Z^JZ ?° re IT ° f C ? mp0U u nds S8tocted *«" ni,rite ""rate ions, carbonate ions, thiocyanate 
tons. to,osuffateions. thiourea, hypophosphfte ions, phosphite ions, and perchlorate Ions. These compounds 
75 wrth the excepbon of thiourea, are usually added in the form of their alkali metal or ammoSuT S 

" 8dVant89e ******* ,he P^ 8 "^ °f these compoTdT if an 

acoete^on of the tendency of ainc from the surface being treated to dissolve and thereby ^accelerate 

1 n,CkS ' M °° batl * e oom P to «* which these metals are 
ttte centralmetel element While this increased precipitation rate can be clearly observed after the addition 

5* PPm „ (referred to the treatment solution > «* OT * w rnore of the aforementioned 
^Z^T^ 8 '^ eXOe "? nt prec,plt3ti0n enhanci "9 «ff«rt is also obtained with higher concentrations 
ET £ ^ CC SH n ° ly ' 80 J pt,mum cor,centrafiof1 ™V be selected based on economic considers! 

E£^%^^ °' 3 hi0h6r C ° nCen,rati0n *° ~*» * ^ <*>* ^ 

r m ^Sl!Z^°^ lS J^ ,0m,ed !? 3 manner that from 83 to 200 milligrams per square meter 
Lm 9 ^ ?*? "? 00 iS predpteted on the surface during a contact time of preferably 

S L JS^T* 31 3 * mperature mat is preferab 'y tefween 20 and 80 degrees Centigrade. Contact 
r,-^.^ 'mmerejon. spraymg. roil coating followed by passage through a squeeze roll, or any 
other suitable technique or mixture of techniques. y 
Alternatively, an electrolytic method, in which the treated surface of the workplace is connected as a 
cathode to a source of electromotive force during Immersion, can be used. In this case, the same quantity 
of W and/or Co as above can be deposited on the surface of the treated workplace by carrying out 
a «*«>* current density of 1 to 100 amperes per square decimeter ramp/dn^ iu to 

practice * *™ lnvenBon mav be further appreciated from the following. non-limiting, illustrative and 

comparison ©camples. 
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General Conditions 

All the treatments In the examples and comparison examples were dipping treatments, and, with the 
exception of Comparison Example 3. the treatment temperature was 40 degrees Centigrade. The treatment 
temperature in Comparison Example 3 was 30 degrees Centigrade. The Ni 2 * and Co 2 * were added in the 
form of their sulfates; ammonia was added In the form of 28 % aqueous ammonia: the other complexing 
agents were added in the form of the 100 % powder or liquid; and the nitrite ion and other anionic additives 
were added m the form of the sodium salts. Sulfuric acid or sodium hydroxide was used to adjust the pK 
Example 7 from Japanese Patent Application Laid Open Number 61-253381 is reported herein as 
companson Example 3. 

The evaluations were carried out as follows. The blackness was evaluated based on the L-value 
pactional values were rounded to the decimal point) as determined using an SM color computer from Suga 
Test ^strumente Company. Limited. The adherence was evaluated by folding once (usually designated In 
JTi !? P88,,ng ^ trans P arert ****** tape, and was scored using the following 
S^^SJ^V = " DpeeIln0:+ * ^an 10 % peeling: A = 10 to less than 30 % peeling; 
and x <= more than 30 % peeling. 
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The specific treatment conditions and perfoimance evaluations for Bcamptes 1 through 8 and Comoari- 
son Examples 1 -4 are reported in Table 1. ^ompan- 

s Discussion of the Evaluation Results 

lf> 'T er .'! mit * ^ nioteI ancWor 004,3,1 concentration is illustrated by a comparison of Example 4 
(OQ at 0.7 g/L) and Comparison Example 1 (Co at 0.3 g/L). While Comparison Example 1 has an 
unsatisfactory L-value , cl 25, Example 4 has a satisfactory blackness with an L-value of IS, thus supporting 
f 7" 4 T 5 V Lior *° toteS concentration of nickel and cobalt in the treatment solution. The lower 
nmrt on the additive concentration Is illustrated by a comparison among Examples 1 through 3 Here 
Example 2 (additive concentration = 0.03 g/L) has the same blackness as Example 1 (no additive) while 
the blackness is cleariy Increased in Example 3 (additive concentration = 0.07 g/L). This supports a value 
of 50 ppm (= 0.05 g/L) for the preferred lower limit for the additive concentration. 

With regard to the treatment time, the L-value In Comparison Example 2 (2 second treatment) exceeds 
20, wh.ch should be compared with Example 9 (5 second treatment). This supports a preferred lower limit 
on the treatment time of 3 seconds. 

An Uvalue of 12 was obtained In Comparison Example 3 through blackening with a precipitate other 
ton nickel and cobalt using a copper containing solution as described in Japanese Patent Application Laid 
Open Number 61-253382). However. In this case the adherence was poor, so that substantial peeling with 
transparent adhesive tape was obtained, after a 
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Benefits of the invention 

The present invention achieves an excellent corrosion resistance and adherence through the use of a 
one-step treatment solution with pH * 5. and is highly advantageous in terms of bath management, 
operations, and cost In particular, there are fewer restrictions on the treatment container since the treatment 
solution has a pH of at least 5.0. 

Another benefit of the present invention is that the rate of blackening can be readily increased by the 
addition of a displacement flgand (nitrite ion, nitrate ion, carbonate ion, and the like) to the treatment 
solution; trns allows a reduction in treatment time and temperature. 

Claims 

1. A process for treating an object with a zinciferous surface, said process comprising a step of contacting 
the surface of the object to be treated with an aqueous liquid solution composition that has a pH of at least 
5 and comprises water and the following components: 

(A) at least 0.5 g/L of the treatment solution of ions selected from the group consisting of N?\ Co 2 * and 
mixtures thereof; and 

(B) an amount stoichiometrically sufficient to complex all the ions of component (A), of a weak 
complexing component selected from the group consisting of ammonia, saturated aliphatic compounds 
havrng at least two amino groups of which at least one is a primary amino group, amino acids and 
mixtures of any two or more of these, 

2. A process according to claim 1, wherein said aqueous solution composition additionally comprises- 

(C) at least 50 parts per million ("pprn") by weight, referred to the total solution composition, of a 
component selected from the group consisting of nitrite ions, nitrate ions, carbonate ions, thiocyanate 
10ns, thjosuifate ions, thiourea, hypophosphfte ions, phosphite ions, perchlorate Ions, and mixtures of any 
two or more of these. 

3. A process according to daim 2, wherein a total amount of nickel and cobalt within the range tern about 
80 to about 200 mg/rn 2 of the zinciferous surface contacted Is deposited on the surface during the process. 

4. A process according to claim 1, wherein a total amount of nickel and cobalt within the range from about 
80 to about 200 mg/m* of the zinciferous surface contacted is deposited on the surface during the process. 

5. A process according to claim* 4, wherein the time of contacting between said zinciferous surface and said 
aqueous solution composition is between about 3 and about 120 seconds. 

6. A process according to claim 3. wherein the time of contacting between said zinciferous surface and said 
aqueous solution composition is between about 3 and about 120 seconds. 

7. A process according to claim 2, wherein the time of contacting between said zinciferous surface and said 
aqueous solution composition is between about 3 and about 120 seconds. 

8. A process according to claim 1, wherein the time of contacting between said zinciferous surface and said 
aqueous solution composition is between about 3 and about 120 seconds. 

0. A process according to claim 8, wherein the temperature during contacting between said zinciferous 
surface and said aqueous solution composition Is between about 20 and about 80 degrees Centigrade. 

10. A process according to claim 7, wherein the temperature during contacting between said zinciferous 
surface and said aqueous solution composition is between about 20 and about 80 degrees Centigrade. 

11. A process according to claim 8, wherein the temperature during contacting between said zinciferous 
surface and said aqueous solution composition is between about 20 and about 80 degrees Centigrade. 

12. A process according to claim 5, wherein the temperature during contacting between said zinciferous 
surface and said aqueous solution composition is between about 20 and about 80 degrees Centigrade. 

13. A process according to claim 4, wherein the temperature during contacting between said zinciferous 
surface and said aqueous solution composition is between about 20 and about 80 degrees Centigrade. 

14. A process according to claim 3. wherein the temperature during contacting between said zinciferous 
surface and said aqueous solution composition is between about 20 and about 80 degrees Centigrade. 

15. A process according to claim 2, wherein the temperature during contacting between said zinciferous 
surface and said aqueous solution composition is between about 20 and about 80 degrees Centigrade. 

16. A process according to claim 1, wherein the temperature during contacting between said zinciferous 
surface and said aqueous solution composition is between about20 and about 80 degrees Centigrade. 
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17. A process according to claim 1. wherein the contacting te accomplished by immersion,, spraying, or ron 
coating. 

18. A process according to claim 2, wherein th contacting is accomplished by immersi n, spraying, or roll 
coating. 

5 19, A process according to claim 3, wherein the contacting is accomplished by Immersion, spraying, or roll 
coaling. 

20. A process according to claim 4* wherein the contacting is accomplished by immersion, spraying, or roll 
coating* 
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